Kaempferol has osteogenic effect in ovariectomized adult Sprague-Dawley rats.
Kaempferol (K), a flavonol, is known to have anti-osteoclastogenic effect. We here show that K, from 0.2 to 5.0 microM, increased mineralized nodules in rat primary osteoblasts. K also significantly attenuated adipocyte formation from bone marrow cells (BMCs). A single oral dose of 1 mg/kg body weight of K in Sprague-Dawley (180-200 g) rats resulted in a peak serum level of 2.04+/-0.8 nM in 30 min (Tmax), suggesting its rapid absorption. The Cmax of K in bone marrow was 0.684 nM after 90 min. Rats were ovariectomized (OVx) along with sham-operated rats and left for 4 weeks. Daily oral administration of K (5 mg/kg body weight) was then started to one group of OVx rats, and continued for 10 weeks. K levels were found to be 0.311 and 0.838 nM at the end of 4 and 10 weeks, respectively. K exhibited no estrogenicity at the uterine level. The K-treated group exhibited significantly higher bone mineral density (BMD) in the trabecular regions (femur neck, proximal tibia and vertebrae) and lower serum ALP (bone turnover marker) compared with the OVx rats. The compressive energy of the vertebrae was significantly higher in the OVx+K-treated group compared with the OVx group. K treatment of OVx rats resulted in the increase in osteoprogenitor cells as well as inhibition of adipocyte differentiation from BMCs compared with the OVx group. Together we show that K is non-estrogenic in vivo and exerts bone anabolic activity with attendant inhibition of bone marrow adipogenesis.